IN 1877 Bollinger described actinomycosis in animals. Wolff and Israel, in 1891, isolated the "Ray Fungus" from a human case. Since then there have been numerous reports of actinomycotic infections in man, ' and also a few cases of actinomycotic heart disease. However, no case of clinical pericarditis due to Actinomyces bovis was found in the available literature. The purpose of this paper is to report such a case and to present some modern concepts of the pathogenesis and treatment of actinomycosis.
CASE REPORT
L. S., a 41 year old white male farmer, was admitted to the hospital June 24, 1950 . Two months before admission he noted a pea sized, nontender, nonfluctuant nodule beneath the skin over the right sternal border. This gradually enlarged. Four weeks before entering the hospital he observed that the overlying skin became purplish-blue in color. During this period he had three episodes of severe, stabbing substernal pain. The first, two months prior to admission, lasted 12 hours; the second, one month before admission, lasted 20 minutes; and the third, two days prior to admission, lasted 10 hours. The pain did not radiate but was accentuated by deep inspiration and relieved by assuming the sitting position. All attacks began in the evening while the patient was at rest and were not associated with exertion. Between the acute episodes he noted transient, mild, substernal pain radiating to both shoulders. In the two month period there was a weight loss of 20 pounds.
In Physical Examination. The patient was a well developed, well nourished white male of florid complexion, having no obvious distress. Temperature was 100.8 F. Numerous carious teeth were present. A firm subcutaneous mass, measuring 4 by 4 by 2 cm., was found at the level of the seventh rib, extending to the right sternal border. It was attached to skin and deeper structures. The overlying skin had a violaceous hue. The mass was neither tender nor fluctuant. Physical examination of the lungs and abdomen revealed no significant abnormalities. A loud pericardial friction rub was heard over the entire precordium and posteriorly at the angle of the left scapula. It was loudest in the left third intercostal space, and was present during voluntary apnea. The heart was not enlarged and a sinus rhythm was present. Blood pressure was 110/70. The normal heart sounds were obscured by the friction rub.
Laboratory Findings. Examination of the blood revealed a white cell count of 8,300 with a normal differential. Red blood count was 4,170,000 with 13.5 Gm. hemoglobin and a hematocrit of 42 per cent. Urinalysis was normal. Typhoid and paratyphoid agglutinations were compatible with previous immunization. An x-ray film of the chest showed prominence of the right hilar markings with some thickening of the pleura on the right above the cardiophrenic angle. There was a soft tissue swelling at the level of the sixth and seventh ribs anteriorly on the right. An electrocardiogram showed slight elevation of the S-T segments in leads 1, 11 and III ( fig. 1 ). Tuberculous pericarditis with involvement of the chest wall was considered. Repeated smears and culture of sputum and gastric content were negative for acid fast bacilli. A skin test with second strength purified protein derivatives was positive.
A Silverman needle biopsy of the mass on the anterior chest wall was obtained on the tenth hospital day and a simple aspiration was performed on the eighteenth hospital day. Both specimens revealedconfirmed by the laboratories of the United States Public Health Service.
Hospital Course. On the third hospital day the patient was placed on 300,000 units daily of procaine penicillin G in aqueous suspension and received a total of 8,700,000 units. On this regimen the temperature, which had been elevated since admission, became normal on the twelfth hospital day and remained normal throughout his hospital course. The pericardial friction rub was not audible after the sixteenth hospital day. Aureomycin was begun on the thirty-second hospital day, 0. 
DISCUSSION
It is believed that this represents the first reported case of actinomycosis of the chest wall with associated clinical pericarditis. The organism Actinomyces bovis was isolated from samples aspirated from the patient's chest lesion and was accurately identified.
Other cases of actinomycosis involving the heart have been reported.6' 13, 23, 36-39 Sanford and Voelker in reviewing 670 cases of actinomycosis found no cardiac involvement.22 Kaspar and Pinner found cardiac involvement in less than 2 per cent of 470 cases. 6 Cornell and Shookhoff23 in 1944 collected all the cases of actinomycotic involvement of the heart and pericardium and added 3 of their own, bringing the total reported cases to 68. Their study emphasized that actinomycosis usually involves the heart by direct extension. Hematogenous spread is less common. When involvement results from direct extension the pericardium is invaded first, usually with complete obliteration of the pericardial space. The myocardium is commonly involved and not infrequently the process extends to involve and perforate the endocardium. With hematogenous spread the myocardium is the site of primary involvement. Extension to the pericardium or endocardium occurs in only a few such instances.
Sixty of the 68 cases had adequate study. Twenty-three had clinical involvement of the heart or pericardium (see table 2 ).
Only 4 cases had a pericardial friction rub as the principle manifestations of cardiac disease. All had massive involvement elsewhere and all were fatal. One was due to pyemic involvement and 3 to direct extension.
Certain important clinical facts are brought out by Cornell and Shookhoff in their work: (1) cardiac actinomycosis most commonly results from invasion of the pericardium by direct extension; (2) pyemic involvement of the heart is rare (in such cases the myocardium is first involved); (3) clinical signs of cardiac involvement occur in about 50 per cent of patients with actinomycotic heart disease; and (4) congestive heart failure is the most common clinical manifestation. CARDIAC 
ACTINOMIYCOSIS
Seven additional cases of actinomycotic heart disease were found in the literature.'3' 36-39, 40 In none was the presenting sign a pericarditis. Three cases resembled subacute bacterial endocarditis. Two were fatal and the diagnosis was established at autopsy.36' 40 The third was apparently cured by massive doses of penicillin. An "actinomyces-like" 'organism was grown aerobically from several blood samples and was classified as Actinomyces septicus.'3 The organisms found in the first 2 cases were identi- However, a small group of the actinomyces, differing from the rest in cultural characteristics, are referred to by other authors as the 1genus nocardia.8' 9 A classification of the pathogenic actinomyces, based upon their oxygen requirements, is included in table 2.
The majority of pathogenic actinomyces are anaerobic and take the Gram stain. In the differentiation from the nonpathogenic forms it is important to determine whether the organism is acid fast, aerobic or anaerobic. Actinomyces bovis, the causative organism in the majority of human infections, is anaerobic and non-acid fast. Actinomyces (Nocardia) asteroides, a common inhabitant of the human mouth is responsible for about 10 per cent of human infections, chiefly those simulating tuberculosis or involving brain or meninges. It is aerobic and acid fast.", 5' 7' 9 Actinomyces madurae, A. farcinicus and A. muris (the causative organisms of Madura foot, farcy and ratbite fever respectively) are usually not included under a discussion of human actinomycosis. The other organisms, A. graminis, A. caprae and A. somaliensis have rarely been reported as the causative organisms of human actinomycos.s. ' The exogenous theory of infection, postulating contact with animals, animal products, grasses or cereals was accepted in the past. Contact with animals suffering from "lumpy jaw," or a habit of chewing on grasses or straws was felt to be important in initiating an actinomycotic infection. More recent investigations point to an endogenous focus, which becomes active under proper conditions of lowered resistance.'2' 20 The following data support this hypothesis:
1. The majority of actinomycetes present on grasses, grains and cereals have proved to be harmless saprophytes. Most common among these is Actinomyces graminis.3' 4 " 11, 14 2. Actinomyces bovis, the organism responsi- 2. The available literature on cardiac actinomycosis is reviewed and summarized.
3. The pathogenesis and modern therapy of human actinomycosis is discussed.
